Abstract. WET observations of PG 1159 and PG 2131 have given us detailed data on these stars, which are presumed to be the descendants of planetary nebula central stars and the ancestors of ordinary white dwarfs. Networked observations of the pulsating central stars by WET and by Howard Bond's collaboration are puzzling, but may provide closure in the modeling of the late stages of normal stellar evolution.
Introduction
The PG 1159 stars are a favorite target of WET. They are nearly ideally matched to the operating characteristics of the WET instrument (Nather et al. 1990 ) as well as to the scientific goals of understanding the origin and evolution of white dwarf stars. Another class of nonradially pulsating degenerate stars is the set of stars that are currently PN central stars. The prototype object, , is now one of a class of several; indeed, through the efforts of Howard Bond, there are now more known pulsating PN central stars (PNNVs) than "naked" pulsating PG 1159 (GW Vir) stars. The spectra of the PNNVs are very similar to those of the PG 1159 stars, though the PNNVs are characterized by lower surface gravity (see the contribution by Werner in these proceedings). From a pulsation standpoint, the PNNVs show longer periods (between 800 and 2000 seconds, and perhaps longer) than the GW Vir stars. Also, as Al Grauer showed in his exhaustive studies of Kl-16, these stars show dramatic changes in their pulsation spectra on time scales of days to years. These changes have complicated identification of true normal modes, but recognition that modes come and go only at a limited number of frequencies may in fact help decode their normal mode structure.
Howard Bond has reviewed some of the properties of the class of PNNV pulsators; in this short paper I would like to compare the PNNVs and the GW Vir stars using NGC 1501, RXJ 2117, and PG 1159. Clearly, through understanding the pulsations of the PNNVs, we will obtain a more compete picture of the evolutionary links between them, the GW Vir stars, and white dwarfs in general. We are tantalizingly close to decoding the normal-mode structure of these stars; in doing so, we may obtain precise masses, luminosities, temperatures, and distances. If we succeed in this, WET science will be of increased interest to the planetary nebula community, as distances to PNs are notoriously imprecise, as are the properties of their central stars.
The case of NGC 1501's central star
The time scales associated with the pulsation of most PNNVs, coupled with the nebula itself, make it difficult to use aperture photometry for time-series studies of their pulsations. A few, such as K 1-16, have sufficiently faint nebulae to permit photoelectric photometry, but most require CCD photometry. The capabilities of CCD photometry have been demonstrated by Howard Bond, who uses the technique in his studies of pulsating and binary PN central stars (Bond et al. 1993) . In 1991, he organized a global campaign of CCD photometry with the central star of NGC 1501 (hereafter N 1501) as the target. This campaign provided extremely good data from a number of sites. The data have been reduced, and a paper describing the reduction and analysis is in preparation (Bond et al. 1996) . Fig. 1 shows a preliminary amplitude spectrum of N 1501, along with the corresponding spectral window.
It is immediately apparent that N 1501 has qualitative similarities to the GW Vir stars. However, there are added complexities. The lower frequencies mean that the period scale is compressed; thus analysis of this spectrum for period spacings similar to those seen in the GW Vir stars is complex. Residual aliases from one peak can overlap those of neighboring peaks from neighboring overtones. Another complication is that at frequencies near 750 ¿¿Hz, a period spacing of 21 s is a frequency difference of 11.6 /¿Hz! Thus if N 1501 is anything like the GW Vir stars, it is very important to separate Bond et al. (1996) . The dashed horizontal line represents an eyeball estimate of the noise level. Bottom: Noise-free sinusoid sampled at same times as NGC 1501. out 1 cycle/day aliases from consecutive overtone spacings. The data obtained by Bond et al. (1996) is perhaps good enough to do this, as long as the rotational splitting of N 1501 is not too wickedly close to the same 11 //Hz or so. Unfortunately, it appears that N 1501 does have such a rotation rate.
RXJ 2117 as the "missing link"
Another PNNV that has been studied extensively is RXJ 2117. WET observed this star during XCOV8 and XCOV11; Gerard Vauclair and Pawel Moskalik are currently analyzing these runs. This star shares some of the properties of the PNNVs (periods in excess of 1000 seconds, dramatic changes in its pulsation spectrum on time scales of months, and last, but not least, a surrounding nebula) and of the GW Vir stars (periods shorter than 1000 s). On the basis of its large nebula (Appleton et al. 1993) and spectral properties, it should be considered as an object linking the OVI central stars and the GW Vir stars; the fact that pulsationally it is intermediate between these two classes is significant. Fig. 2 shows the temporal spectra of a PN central star (top) and PG 1159 (bottom), with that of RXJ 2117 in between. The status of RXJ 2117 as a link is clear. 
WET's role
WET's success in studying the GW Vir stars lies far beyond mode identifications. By pinning down the physical properties of the GW Vir stars, we have begun to explore, in detail, the evolution of stars between the AGB and the white dwarf cooling track. Analysis of PG 1159 shows that it may be the result of a late thermal pulse which returned it to the AGB for a second time. Its surface similarity to the PNNVs (and the OVI central stars in general) suggest that they share an evolutionary history. With WET observations of RXJ 2117 and Bond et al. (1996) data on N 1501, we may be able to begin to unravel the mysteries of the pulsating central stars of planetary nebulae. Extension of white dwarf seismology to these stars will be further enhanced if WET can move to CCD photometry. Systematic global campaigns are needed to enable these difficult targets to be studied with the proven techniques of white dwarf seismology. Exploration of the properties of the PNNVs provides a very promising method for laying out the further details of post-AGB evolution.
